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(54) TRANSMITTER FOR WIRELESS DEVICE AND METHOD AND DEVICE FOR 
ENHANCING EFFICIENCY OF POWER AMPLIFIER IN THE TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device by which a nonlinear power amplifier with low 
power consumption can be employed in a transmitter. 
SOLUTION: The power amplifier of this invention is in 
operation in a linear mode to enhance the ISI(lnter- 
Symbol Interference) when the transmission power is 
low. When the input power is increased, the power 
amplifier is in operation in a nonlinear mode to reduce 
the power consumption. By changing a parameter of a 
root raised cosine filter, the shape of the signal is 
changed. A conventional filter parameter is used when 
the input level is low and a corrected filter parameter is 
employed when the input level is high. The power 
amplifier is characterized in that the two filter parameters 
are switched at the base band. 
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im^m i ] *v7-wm ( i o 8 > t . 

XYo-y-A y? 4 )i5>- ( l 06) t. 
mw-msHzi vmztu&am&tLss 1 

]s<)VcomBZ5-l$>tiMzm&]s- > W X FaiM 

y? i ivf-itzmmiihrninm^y ( i o 

2) k. 

y? tivf-Km^tih^imsnrtj*-? ( l o 

4) i:*^rtSifcS1«Si:fS*9iT^Mxffl^^» 

ft & £ k £=f#®k f saws* i sttoaMts. 

ft £ i k £#®k f 1 Ett0&<13*. 

[f*#B4 ] ftffa&fltlfi. TD M AgS-Cft I. i k * 

%mt -thwm i ettosMHi. 
[mass 5] BuiETDMAiggji:, tmmsx-foizt 

[»*^63 i?iai*fi^. cDMAgarfts^t^ 

Wat "tilWWI 1 E«oai«». 
tfSSnST ] IMflS^ F D M A^gT'ft * <r k £ 
^kf£H3<Pl 1 EftoSiflB*. 

4 >-7 (10 6) £ffi3if Sf&fciimia^y-fi 

mm-mtz <= t £#$tk f snsm i iffi&mm 
[f**3S9] lWiBssm^i, frtE^v-*fgn ( i o 

8 ) zm&tmizml&v- V X Y y 7 4 ;P 

^-(106) Srffia^^k^at-rsif^iia 
[fi«^io] (a) >v7-m®mm>v7-m 

gW^HSTFWfc # fcii, hu-f X k 3-9-4 y 7 -f 
1 vMfWU* -9 £g£f l> Xf «y 7 

k. 

( B ) A7-*ffi»<0^^-3W»£P^JJU:O 
k # fcii, /p-hHXKat-f >7 ^ /P*-i*m&2 
Office?* £fS5gf£ 77 k £#t £ i k £ 
«P®k f *^»rtW<7-*IH^**BSC#f S3r 

[ft&El 1 3 f«IE3§l?)ffiWN 0 7.X-?i2. TD MA 
^xf-i*?^ y dOHSFF#£ffiT3tf S ; k £«F8fc 

•ri»ff*3iioias^s, 

im&i 3] m&v7-wBm* immm-c*> 
[11^14] (a) rtv-mm&nmmw-m 

£l^W2iTtf> k S fcli , )V- X Y y 7 * 



( B ) A'7-ii®S|c7)illfiA-V-*%fS^^m±<7) 
k # fcrJi, A— h W X H y 7 -f /l^-rtTSf 2 
«oiw^^-^tat £#Sk sir** <T k 

[ff*3ll 5] «K»l«awW-^l4TDMA^ 
X^AT^^i'JtOHBFF^tfiTS-e-Si k £=f#©kf 
SW*3S14IBI8<0||S. 

[MSSB1 6] «EJ5f€l^/Wi. ft^oUff^rtSMfl 

v^Tft* i k fcieatf sm^s 1 4ia«^s» 
[fi*« 1 7 ] »N°7-tMiiini. imBmm?sX'fo 
h^t mwit-tmrn. 1 4 tgn^nt. 

[000 1] 

immtmmm] ^wmmnmmzmi. 

ftfcBHMfl£M.T9-bX (time division multiplie ac 
cess;TDMA) timnmBtW-mmSnmifi 

»Tigk*& X 0 «Wl:lt^ . 
[0002] 

WtdBtipm: *) »■«: Of S i k A«as*6 . 

[0003] ®nmm±. msnm±r-i-^^m 
acox 0 %Ti?fjmffiffmmm ( 7 4 ^^mis ) 

T'H^§^TV^. TDMA{4(MMW#Kfl:fiE«fcffl^ 
■CT^'^^i^^-b'X&ffiffif SSffit LTi^€^ 
c7)ffi#tffiV^tlTV^ 0 TDMAtt*aM8«aRS:«R 
<o^>f A7.n-y hfc^MWU, i^uxn-yh^ 

[0 004] HU4fi!3lW)TDMAiB»«| 
IS ) 0*B»fl**W-7o >/ ^ HT-ft 6 . 
[0005] HI fclHvt. ^irafi^*^w#iais^ 

5 0 2fcA*$n. *Ott^'«7-flMffi»5 0 4k:A*S 
^lT^fi§fLl>„ ^!7-i|Hffi»5 04^aj*§<lfe« 

^-^&xy<o-7mnis§5 0 6*majL, <r^) 

^Hi Ufc^*HeE0» 5 0 8 teSMj S^S . fgiEHISI 

5 0 si*. «m^>f Ycommmmco^zm^ 
x. mmmms 0 2^A*/aj* a/o)m 
& . ^-iiifis 504 coftMBmmmt nm^m. 

[0006] Hftttfcs A«7-J«B»5 0 4tt, S<K 

;^-^tSffif S. mrr>Mxm^X\±. w-m 
11S5 0 4 {irVsW x<V< -y r U -^±^?f«MT-ft 
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[0007] ^V-flWH»5 04C9H»ttt«^S*-B 
frUKjUtrffiZlX^l. ^*fii»NV-ti|g^^ 

kjIfIfi^0M&I/</l^£<&l> o L*»U «4k 

S§fff4#» n°v - JfflK&Tfc S o 
[0 0 08] WBttfc«*^2o^Bfft^*5y^S« 

[0009] mm^^z-th ztL%<jv7-w$gfr 
wmtzm-tz z t a. mmMmimmmmz 

mx~tZ>ZbXfoh* z<ry%z.<rfmnzh%,h<M$. H 

&mz'j?%\, \b\,\?zb"cbi. mmmmxm 

14, H##f*#IS¥7 - 1 7 3 6 6 1 ( ffiilA : 
I*, &BBH 1 9 97^1^2 10) fclPK^irC^ 
I). 

[ o o i o ] l*u flawtewkfrfti«fc^*ig 

[00 11] 

-m^mmtimtiz-tizb^K , sctdma 
5fsm»^a»*iS#f k SHfcJiew-* ; k t*£> 

[00 12] 

o^aH4ill*3Slfc:iE«L.fc1«S*W^*. bp*>. 
v-mg^ (108) b, iv-yvjXYi+rJy? j 
( i o 6 > , muvy-maiteLX mmzti 
t^mm^zntmiu^cmm^t^ibizmi 

«*yc5*-* ( l 0 2 > k . ME/^-iWHWc J: 0 

m^titzm%mznLm2]s</icDtmz5-iz>tz 

bf620MW?*-9 (104) biftt&ZbZm 

©k-rs. 

[0013] ^mimimm^v-wmnrnm* 
mtozithimt. m*m oiztmitz%mtt? 
s . ( a ) w-mm&miw-iffifei' 

^)l\XYcr> b S fctt. )V- r- W X Y yy j jv? 

-m-m i m<oK5x-?&&fct&XTv7b , 
( b ) w-mmnmmw-mfei'Kjwikn 



#ak-ra. 

[00 14] 

ifTDMA, CDMA, FDMA^fcffl^fcfHWlSa' 
XxATffiffl$ill)^ 0 V-tM1g§I^Wk-ri»^k^ 

[0015] m.A,ti^m^zx o^jsstisraiui. 

$rV**»&T»*. *Sta»fc:J:fUf* A*fB^«S^ 

j&muomiffiSi-t*. mm, tdmaspp ( i 

S - 1 3 6 ) fcifttf Afl^JifilKaiSftT^S. 

fcfciDfrMl*. i<^0g{i^ysK;MSI=F* (Inter- 
Symbol Interference; I S I ) £ EHfct £sBB? 

[0016] &f!£§t*tf & I S I com%.mii*7-< 

? hMSM (Error Vector Magnitude; EVM) 

6. IWHtiOWegBiM^**^^- (Adja 

cent Channel Power; AC P ) X'foh. TDMASft" 

ti ac p<o«42 6dBjjLh-c» o » mmm (Wh. 

ACP = 2 9dBc7)ti1i^) fc*fLTi4EVM?)iIi4ij$4 

mmmMH Acp=2 6dB<Dfifi 
si) iznLx\zzvM<7)mm6%x°foh, tdmas 

PT14EVM(Ofi{41 2. 5X*R*LTV»4. iOCl 

Ci4. EVMC0«4tajD-TI.^A%&^k 

[0017] HrJ6^)»»*»fefl6 J: o ^^X^^ b 
5 A^^S-TI. 7r? f-lZAJjm^comBZ^l Z b 

(rootraised cosine filter ;RRCF) \Zi. 
rtyVXtffhtli. RRCFs*7ji-?Z$MtZ-t&Z 
bit. WXB38*&tt.Z-&hZktev&&i>. ZLX 
Z<^^\tACPmmiiZ^£ifihifi. I S I JM? 

[oo 18] ¥1MV4XY3*Myy 4>v?- (s qua 

re-root raised cosine filter ;RRCF) {4. foioty 

h&&zKtzm$mmt,z%$jxx^h » wxk^ 

1f>f >7-f/^- (RRCF£-irfr) (4. ic»S>H 

fcftKSEWI-W* 0 ffi-f T»tffliS** fcft tiff 4 
LW Ztllz£>9Wmi/X7-Afci~v*m® (A>K 

«i) wuw^fw hizm^-hx-m-^zm. 
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s I ) cDJmtft&mife-fJ Kn-7<7)7 a )V? V y 
[0 0 1 9] TJitSl^hWXK3t'fy7^ 
4. rc;w*j§*R (SJB) li2o«)aMHc4HWS*u 

i nmmmizfaco i oj4gfitifflT'S> «. . ; 
[0020] Rc^ivxmmt, (t-? 

±X') SM4RF (SlffiBkOffi^jST) ^MftfrTllff 

3ft*. ^<<7)H^T7°y^-^ 3 yr{4. muni 

•$h : T i J9MW7~TVl*L 7t(DSP) *m^1Z<-X 

[002 1] RRCFfctSWCfc, -?"Og6*Jfi:RRC F 

^^-^SPB-tiikfciO, isifffhACP 
g#k <ara*)£18j££ jlffi-*- - k T*4 . ,1 «Mg{47 
l^^7Vl/C&ttft{f&£>&^. RRC Fv^.X-^4 
ffi*<i#*«ffca»*«iM-iai:fcaHK Lti k # fcU43&0* 

[ 0 0 2 2 ] £ CI fc*B«H»fcB(SLfc|(atffll4, 1 o 
&l ^4SSO RRC F k MZffiRth RRCF07 -ill 

?-^^-9<r>mmicm^is^ flrfi^BfMctRRc 

i*. RRCF7 < >l?-^y*-?imm'f^ X<D 
Sm*- H (cS^'v n:a»?;3 ft* . »Jc £ ; teHE* Lfc 
XlkH(=ttV vt {4 R R C FJSyX 0) 1 oc7)Htf«BEgg 

t«i»wfcaa?sft, <e-ft**n?T§*u lifAMx 

*»S«Wfc3HKt5*iT »f SftS . 
[0023] ff< LT, *V>aai^HCtJV^T3ia«i 

^ftjwgB (4iifi^'7-<9i^/wda!oT^ 

UTttS'yiiOHBFF* ( I S I ) tHBn8«*«, AC 
P*i»#tS£kl4$r^ (flP^ ***?h5.Mfttfc*ffi 

[0 0 24] RRCF^5^-^*i«W(caH?'t6i 
fcfcrlO. StttMHifig (adaptable linearization) 

T^Xx-Xri^ fflx.{fTDMA, F DMA, CDM 

B£iS#tS - k ( 1 0 2 0 %« 

[0025] $¥M//XteSS^ffi4ffi^»cS^ 

itikmz. 1 & < ±BtK#-r * ; k #aj#4 fc*>fc* 



[0026] H2fcfeJ«3r< k fcSS&OJffcSlWt^ 1 )l 
f-j*7X-?izT?*xl-mmw (gift) 

>f X P 3iM y7 4 ;^-RRC F £^t?*||T^ X 
(Ms TDMA, CDMA, F D MA<7)J*3?mfS) ^S* 

[0027] mz. H2lfi5ttJ:'3ten^-bWXH3 
^7 -f 1 0 6 f4IBISlf£ffl7 4 /l^ WC5^- 
* 1 0 2£W4SB£(i'<7-ffl7 4/1^-^5-*-* 1 
0 4«Mll,T*«3*i4. ^-bWXH3f^7 
■OU* 1 0 6 {4. Mifi^ML^ffflfi^MkLT 
ffl^7~««»10 8*S&*WfcUlJ^fcL. HHKOSI 

[0 0 28]H3(4. 5/5jLU-M,fclSa*»6fc«> 
fcfflV ^ ^>ftl» 7*n >y ^ mX'fo h . 
[0029] 1$C H3K»^T{4293I«4. Qf-? 

ftH2 7 2 2:W-ri». 

[0030] -««rt^hHXI«3^i'7<W2 
7 1a, 2 7 1 ^ft-eftQr-^A h 'J-Afc I 

T-?xhy-A£7-f;^*aa-r&. n^-hwxi* 

3f-fy7^;^27 1a, 2 7 lbUK-X*yFrt 
fc*t. 

[003 1 3 RRCFT'7^;^Ma§ft^A73Qr- 

-^Kf-^h'J-A) J4. aSc^EWS, «i 
{4135ig1i^P^ ( Q AM ) 2 7 3 tSfIS ftf R Ff= 

[0 0323 T«x7°3WN*-^2 74{4, iO^M§ft 

fcfwaswRFffli8ftfc3s*L-c. ^ft&iifin^ 

[00333 RFjHf|H^^2 7 5{4. 2a^7-J|WB 

7) fc^rts. 

[00343 /'?V-«SSK4A*1i^)«tt*SftS* 

**4>"t. A^ft^ffMc7)M4^-h^^XK^ 
^y7Y/^271a, 27 1b^5^-^*3WtS 

ftfc^V-*»KV^ # fcli^HBg^- HTm^LT, i 
ftfci03»*jW»»3ft*. 
[003 53 RRC F{4^°V-tifiH*\ j\4jv?-* 
-Vlz$ ) &t$lztemin&Wty*-?Zm^Z>. ft 

mmmmTimaitz ism, ^ w-vrxmtr 

[00363 h'tl&f^tl. t & (MX 
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«fcj/ysiOH«=F» ( i s i > imr-th. 

[00 38] 05{4^5Al^-^ 3 y<7)iSmfctTa« 

[0039] as i a izffl&rtv-mffi%\m^ 
[0040] zmimmtitmrnm^u- 

^HBRW^-iiWIfcHCfelEV^^^ h L 3 £ 
[0041] *Sfcipil±RRC F<97 4 n,?-)^*-? 

[0042] ^HWP^-^WSlWfflil^W i^/u 
*4*£fctt, RRCFc?)^3i«i, RRCFOWgW* 

ztimnmsM&mBw 
-mm^^tatsm.x^ h yj^mmmmzh & t 

[ 0 0 4 3 ] 07 Ai4MfI;> 0 7-K/W2 9 . 4 1 dB 
m£ijr$\ B7B(CttRMS*>*? Wl/X7-#6. 1 
2% ( rms) 3EH<9»&£jj*U 07C(4 

-30kHz fc- 25. 85dB( ^fl(4J3ra<7)ttfltT"& 
1-2 6dB*jBiTV^) ^»gltST%^"7- 

[0044] U»U *5fiBHfc:J:*urRRCF7^;^ 

9 1 o 4fcS5fc3-er, -e«oiift»<bfL3tB»f-+*/p 

^-sWHJtoKHfcttV^ i 3 t-ts i k . 
Z. CO Z k (40 8 A - 8 C fcjj* Lfci6*?H|I £ * . 
[ 0 0 4 5 ] SlJgSiBi, RRCF<0^5.>t-*HlK 

8A-8Cfcfl*U:. -M*xh7 4;^(4?SSt£fl^ 
7-ffl7*;W— * 1 04t*f SRRCF7 

[ 0 0 4 6 ] 08 Afcl4aMS^^7-*«2 9 . 4 9dBm£ 
*U ;W4H7AfclMl«fc:H-T**. 08B(4R 
MS^HH7-AU4. 2 9% (rrns) 

WPX^-^m&nLTV^k&^-f Uft 



ttS^Sal'-M,fcRRCFV'C9^-^*Sefl:S"**C 

£^*/^<7-}4- 2 6dBI^{C-HH3S*l/C 
»t>?t>h . *8cB8 C tC^i 5fc-30kHzTO 
^iStSH L^¥^^°7-«4- 2 7.2 4dBfc*T&# 

[0047] RRCF^9^-^<0SBeJ4RF^5Al' 
—9V7h*?X.T (HP-EESOF^TfTflKSflT^ 
40MNISYS) fcfflWCfnMufc. aI"- 

[0048] *^BJOHi>{4, ANRITSU(7)TXh 
WLtTTDMAS'X^AfcttWHrflfc. *SMBI4T 
DMA^TAcoHiSMT^WJSix^*^ *^ 
{iflfiW^ST^-fe^iifi^xA. MilfCDMA, F 

[0049] ^j&hm s 3 6 7 o BwjjMja»s><o3ani 

DMAW7-*-?MS8 6 04 A"Cai£L?t. 06(4 
07A-7Ck8A-8C<Oi/5 s VWftfrtl 

^RFyNV-K^cofflSr^-T. 

[ o o 5 o ] 4? . mmmzmm- vzmftmbti 
imitE vmtfm . 5%x-ac ptm2 9m<r>mij^ 

V~<m2 9dBm£#EUfc. DCm»IS(40. 7 
lAT&ofc. 

[0051] zcoikzcom^mmm*- vxmm 

tzMzXf]^V~V^)V^m^ . M.Bc0%&cr>JS 
V-VKiV (-2 9dB) T-ACP(42 6dbJ^T (JfcfcfF 
fiRTIHI) T\ EVM(4^6% (07A-7C) T\ D 
C«8SJff»J4 0.55 AKIfefr'Ufc. 
[0052] -t^ft, AAf-^^b 'J - AOJPtt^SS 
^S^. ANRITSU^gtfctt^A^T-^X 

WmWk.tthZ.tX'biti. jjt»7-f;^4RRC 
FA'A,NYQ (Nyquist) {C^xfc. A^^-SPSE 
LTHU^^klSItai^^V-COffi (ltj2 9dBm) Sr# 
5t„ W^y-K;kT'ACP£7)ffi(42 7dBj; O^ffk 
=Sr6J:a3Efl:Lfc. t^t. EVM<oiU41 4%£Lhfc: 

y^yru; (07A-7O . Dctm±f&m<wk 

^■kHCTftft. fiP*>. 0. 5 5At*-jfc. 
[0 0 53] i ct)^ 5 a l/-5^ 3^60*^(4, 

( PidB= 2 8 . 5dBm ) 

i k t«t 0^»^e- K k=5rl» J: a IBU:. 

A*A°y-^it!lllS-frTai*A°y-(4^ ; E- 
HkH-fc^iiaMELfc (tt2 7. 5dBm) . ;<o 
^■C0ACP^®(4. tt2 4dBm?fc-jfc. 
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[0 0 54] RRCF«AyKfi£*<9ft5?S<£T3tf 
[0 0 5 5] ^RRCF^?*-*fcJW^*34«Wl 
5 ^ - * ?)fflT'S> 0 . flMifciE coMTh 

[00 56] fl&tf>Htfc0»i. *BtfWI/«y ^T'vT^-y 

fc, SBR(c«iRRCFOlKr4^w-^tti«3WI!fl 

[00 57] ^fFlf^^lgH^^Hfl^^^^^ttg* 

*>T*»8W«II*IBJ&$-* fc*)i:JWRl/CU?5r$>$: 
v\ 

[0ffiOfBf*frlBHH] 

[01 ] «^TDMAWg*90ra*#fc**H. 

[02 ] *5WBfcJ:*«»<0JWrSHrf^'<5^-^fcr 
? •fex^Ttg&jIfflSL'i/- h W X k -f yyifrj? 

(root raised cosine filter ;RRCF) £#t~l>iS 
Hf'AM X ( T D M A*^«^|| ) ^MaiSft^P^^ 

[03] J/5*I/-hU^M**fcft(CfflV^*l* 



[04] ««?ri8<ofifcjfr4P>fXKair>f ymm 

[05] ^S A ^-^ 3 y^MmttT«®^H0ii 

less*:. *v7-wttmm3m*3mm< tm 
iJStx^n^Aarn? h0, 

[06] 07t08^^5 ^U-i/ayZfi-otzmcDR 

[07 ] *»»fcJ: OiESW^^-^^fflv^M 
86312: R RC F **1-63Sm»OKaMSm**-tH. 
[08] *ffeH^j: OMiTJAV-A^-^JWlL 

^«i»sn^^^ft^^n®jsm^^-r0o 

102 jESJWtffi?*/!'*-^.*-* 

1 0 4 ■&!m>V7-m7 4fl,9->U*—»? 
106 )V~YVAXY^4yy ^)V9 
108 aj*^r7-*(l» 

27 1 /P-hWXKruMy?^:? 

27 2 r-^flr#ftl» 

27 3 V&3ffi$m& (QAM) 

2 74 r-yrnyA-^ 

27 5 RF&fiSfSfcft 

2 76 misruryr 

2 77 ^S^-ESS 

50 2 TfTSSRIftJfflffiS 

5 04 ^7-«HffiS 

50 6 iAD-r8» 

5 08 fiEIESSS 
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